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!54) LASER BEAM IRRADIATION DEVICE 



;57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam irradiation device 
capable of always irradiating the image of the emitting end of a optical 
fiber in a state of image formed on the irradiation face in irradiating an 
rradiation face by transmitting a noncontinuous output type laser beam 
Dy an optical fiber. 

SOLUTION: The device is constituted by providing a main laser device 1 
For generating a main laser beam 2, an optical fiber 5 for guiding the main 
aser beam 1 to the vicinity of a object 14 to be irradiated, an emission 
optical system 13 for image forming the image of the emission end face 
Df the optical fiber 5 on the surface of the object 14 to be irradiated, a 
Focus position driving mechanism 15 for changing the focus position of 
the laser beam 2 emitted from the emission optical system 13 into the 
travelling direction of the laser beam, and a measurement control means 
B, 7, 8, 21, 24, 26, 27, etc., for controlling the focus position driving 
nechanism 15 so as to make the focus of the emission optical system 
13 coincide with the surface of the object 14 to be irradiated by aquiring 
the data on the distance between the surface of the object to be 
irradiated and the focus position, and arithmetic processing this data. 
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o . sai^-r^^ifiSkifei/^T^xujbm^ffiTtt. 

vyabs-eity^xmic Hecdu-fjtss-e^ 
-r^xfjjtc-rnru^So 

[0 0 7 0] iKDc^^s RO)t<03ftS:*ffc;4:S6fiS 

2 8 0m^hOffifflMt±^6 0J;5^ftSo 06<Dgt$4 
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m%t?'<% Y A G \s-*?$t 2 £fc^Tttil*Jl£3*l& 1 3 \Z 

5S^tf$5o EF^4 6&H e N elW 1 9 0fifflg 

T*£9, ti«8*ffi»3 5^60HJ*fc:Sft5o 

flF^ 4 7teHe C dKt)ft2 0OfgJS^2 8tBA^^t 

[0 0 7 1] d©H*>6H^&*>3B:«k3fc, Y A G U— If 
7 I fi2 0^{LLSXU^-lfnTfe^i:#^43t^T^, He 10 
N e U— 9 s JtO«ftfcJ:lf H e C d U— *fjfe©»ftl«:fe 

te, H e N eOfitfBM^tfH e C d IfJtOffifflU 

[0 0 7 2] H7k: > HeNe U— !f)ttOR93ttl 943 
J:D*H e C d U-f 7tOl^))t 2 0«iMSOS* 
««»fcfettS5Sfik»«i*iL^BOH«*^-ro fire 20 

4 8 U: H e N e U-1f yt<DM *> 316K*«aifi*^ L> «F 
^49&HeCd U-1f^^H0^*3ffi^S^^LT 

-Tftt)"61S16fpiL>^-lfDO«-&tc*3V^Tfe, He 
N e tf7fe*5«ttFH e C d *ffttDfitfflSfci\ ^tl 

[0 0 7 3] ^fcOOAV FW- *fytl±<KD&5lZ{tm 
*r^/c46, D^OOW Fly— ^SffifflLWSfc* so 

[0 0 7 4] *rc#*fe<DJBJglCfc^T&±. ^tC^T 
5 0a»«0«*«SB»*TfeS^rt«iS* 1 4 

TYAG U— *f ft 2 ^Hgj* 5 £ k tfT+ZZ>ti\ 

3 9^^ct^smi^t5 

[0 0 7 5] *6k:*m»a>}Bffi»c43^T«4. ffi#Jte¥ 
^ 1 3W:i§KifiSSl 7 tcmQWfZtiT^Ztctb* ipft 
ffii&ty 1 4 OflESOfflKtc*5U>T Y A G U— +Fft 2 £gg 
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[0 0 7 6] Ctt60*ajtaXfcttLTfig&iraX^ 

tf> i^ife-->irjbj:sjs;*3i#*BWk-ra«^ 

Kite, YAGlx— !T3e2 0l9tt«4, ^;l/X»»OJBiL 

£«TlBta 7ns. ;^x*;l/f-tfat) 2 0 0 m J 

OitjlteO. 6mmfr£, 1. 2mmlW»S&!El 

[0 0 7 7] *HfflOJB^T^i^r-r^-5i±n7it 
II. 2mm^rffl^T^5D. ffl«3tt*3R 1 3©J8'h*4 
2»0 1i:LTS50T% MXUOl^«!lT?, X# 
yhltiSlO. 6mmt^otl^o JttL^XUtffe* 
£3SfflBI!B«£&ofci§'g\ M1T^X#7 FStt 

[0078] *nmo&m<Du—vmzM&wte&L±cD 
[0079] a*5, ccdsi i onffiojgffiou— y'jtKg 

[0 0 8 0] StC*^^S 2 «iSS(D^I(7) b-f )t 
BS*rSHo*ric^3 J: tfft« »**H 8 «#f!g L TBMB-T 
£o ^StOJBJBOU-lfJtsai^Btt, fflatc*!SR» 

£ k £ J: -5 affi»tt»f-«!l-fe 5 7 £ «fc 0 IR 

* u tcmmti 6 2 (omwmmrfflT— 9 & % . ^1 & 

JKjgffiBfciftS cfc 3 \cMWkW 5 8 J: -o Tm&GLWm 

mmms 5«>jirr«. 

[008 11 ^51 ItmmU 6 2 KlBHtrt-« U-if 

tcfcoT^fibrcsa^fflu-ifyts 2*. ^Ttuvxs 

3, 7t7r-r^-5 4^bT. ^&Blgati«5 5 
KilB^6tifc*3tU>X5 S'seSfU *)tU>X5 6 

[0 0 8 2] ^(£[BKf&a«l5 5tt. «ftU>X5 6 

*ffi#»fc*3tu>XK(*ft»R6 A*zmmmr>? 

RMf 6 2 Kcj|RA««t>««miayT*««IA2: L.T0> 
£o ftfe. CO«JtU>Xffi(*»?&»6 XT^rnl 

[0 0 8 3] IfJttS 2fc«fcS*!HI*»6 2<D 
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ttttTfT? o «5Bftf**3£J#^ 6 3 t4 X Y Xf-v^ 6 61C 

mmizft, »na»»6 2*zk¥*ia (xtt^iqi43«fctf 

[0 0 8 4] 2 tmt\sZsX5 6 

714> »ISfttt*6 2*ffi©CiIHU&R*^«»K: 

tfwrati©^ *nBBW-*fflt\ ^ 

[0 0 8 5] SOffllgMS 8 14. XYXf-^F7^^6 
S^UXYXf-: ^6 6«&IMiJflIU 
)DiS5 9*6fflASn«»B»»6 2 0Si««ttil 

5 K 5 << 9% 6 1 ± tf Z ttlElOT 

[0 0 8 6] C©»2©||ft©«!Bfc«fc*iti: N *fm 
«*»c*6^C«>afl5JBttW-S!l-fe 5 7 ^ffi^TW 

fc«fcoT, iW»»«5 8T*OflilH}Btt*c:»oTa»W 

icjiiuAttiiiatHms 5*Bttba^ 5»Ktta:i8««i 

[0 0 8 7] ^fc*»WOU-1f3tBB»*«<0«3O* 

[0 0 8 8] H*i?^7 1 tt* 6 2fc!H#frs 

Y A G U-1fft 7 2 £rfg££-££ Y A G U— If giT*$ 
£ Q YAGL/-f8l7 naoTJIiLrcYAGl/*- 

tt£nfc*ftU'>'X7 6-vSMU m^U>X7 63^6 
«BB««6 2K:!H»-r*o 

[0 0 8 9] m^ffiSai&SS5 5*4. *7tl/VX7 6 
*«Mfe«3tU>XS«»M6 4*ZiB«ffl7> 
^nX-*6 0T+±TJifa (Zffc^ft) fc:iES&;*-£T» 
mm 6 2 lCj|IUS[*d*>**il»Etf-p**«|j«k LT^ 

[0 0 9 0] YAGU- *fft7 2£<fc£&&gS*#6 2© 
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ttttTfif "5 o S8B**J3£«Fft 6 3liXYXf-^6 6t 
«Wt6tl. «88l*«6 2*7k^fil (XttoJrfrteitf 

Yffl73fRl) tC^iS^^^o «SHI«?f6 2±Offi«Offi 
W, xyT-^OJKWtt. WSf5 8A^XYXf->? 

K^-T^6 5*^Lfc»»*J»"Z?X YXr-^6 6 £:7j< 
^n^c^Sj^-e* c J: o Tfr 5 o 

[0 0 9 1] 7*4. ift)tU>X7 6%^ 

tttfTZffi (±T) *lRlfc:»«|-rsifc3tU>XffiWtJ& 

5 8tcA*i^n^o 

[0 0 9 2] ©JffiJgfiS 8*4. »BSttt*6 2*«ft|-»6 

tifc«H»#Sa*&6 3**«L*¥#ffifct^t-*x 

YXf^6 6*&ttMRlU Sfc* »«aSffift7 7 
IXfWfejl 6 4 ©ffi»«W»*fr5 o BBW-raS&fc^** 

XYXf-5/*6 6^T7j<¥^S!j^^Tg«SSffiIt7 7 

20 2 0gffi®47C^*46^, 0 ^fc*ftfc*BB»»6 2 OS® 
MW^^^tioT, ^15 8^ XYXf 
— ^K7-YA6 5^LTXYXf^6 6£&HtiH1HI 
U tt!Hlttf6 2^o!M[»tfM»casj:5li:«« 

[0093] co^3^sg^mi^j:n^ sttses 

ffiff-7 7*»fflLfcaffi^tt-il|-feV-9-*ffl^TU— If 
f-^^iRlltfc< ChlCckoT. IW1HI*«5 8T* 

[0094] ^/c, *jtu>X7 6kSMjaaeffiw-7 7 

[0 0 9 5] ^fc*^(DU— 1fitBgftfSB<0S4O|| 

2oa®flgtt*ai^-rs#©^LTe^ 

[0 0 9 6] SgS^gSlt8 1 l7tb>X7 6^^ 

WtTZW (±T) *iRifc:»»-rs*)ttu>xaj«»» 

^Si^~^t4, fl^iail§g8 2^/TLT. ffiH0ttB5 

[0 0 9 7] ftlffl^W 5 8 14. 6 2 ^ffl^tj- 6 

so tifc«M»»3a9fe 6 3 *«BL7j<¥#ft£g«j!rr ^> X 
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YXf-^6 6*»ia»U Sfc, jB$fi@K8t8 1 

BOTtt*J*6 4©4MmWtP*i53. HlfrsMK:**. 
XYXf->*6 6 £zk¥^i&£^TS^ffiffiJi§i- 8 1 £ 

2<Dg®^tf£:;£*6£o ^ft**fc«ga««6 2 0«ffi 
ffMt^L^aot, S0»&B 5 8 «\ XYXf 
— * ^K5-f/*6 5^LTXYXf-^6 6 £&H)ftlfflJ 

[0 0 9 8] co*4fl[>*MiO}B!B«cJ:ntf^ MB&m 
Btft8 l*afflLfc«ffi«ttff«-fe>**Sl/^Tl^— If 

[0 0 9 9] ^7tb>X7 6 ^SgKffi«tt8 1 20 

[0 10 0] *»C*«WOU— *f3tt»«»«0*5 0j| 
LTs RJS^O^VKU-^9 l^Y AGU— 

2 £ iwj TSKiftM* 6 2 fc!H»U * * 

78 6, 7-f 8 7 45£tfM®{§^Sn.iiSS8 8# 30 

If 3*9 ltt, «^FU-1fSllB8 9T«Kh, Eitt^L 
7 - 9 0 tBStft^I«*^a:«^ 7*57-9 
2£«fcoTYAG U— »f3tt 7 2 ^fiSlg^i^n^o 
[0 10 1] YAGl/-f)t7 2*%fiLe3ILttfi9W- 

IIM<sDJBffi*5<fctfS4 0^fiBflD?gJ8i:|p|i:"eSSo 

[0 10 2] :7^;l/£ 8 7*mttttrc±>*^8 6«\ ft 40 

«U>XK^J|&^6 4K:K5f*W6nT^So 
86te. SKb7ciSg03t©^ilffl-rS7>r;l/^8 7 
*«W*TlBt), *VKU- *fft9 10»*»IBLfciB 
«S^*tfi*-rSo *^-7 8 6T*»«LfciB«^tt. 

8T**6tifcgBi*(fill*™«E(i7 ? -*tt*J 
[0 10 3] m®i&W5 8tt, »fSIW6 2£r3rtttf £ so 
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8 8T***6nfcSai*t4fi*T*OffiKx— 
T«3tU>Xffim*?fea6 4<Dffi«»J»*fT3o 8MW 
5SufrC^46, X YXf-^6 6*7jc¥#»«-£TIIi«« 
^fflii^M 8 8 K cfc o T^gfx- ^ ^iRft-r ^L^a 
oT, Mffl6 2©»gfl£K*#«>So ^fe^fefc* 
BS*H* 6 2 V>£ C £ ct o T, fHffilgB 
5 8«, XYXf-^K7^6 5^LTXYXf- 

[0 10 4] <l<Dm5<DmM<D&mc£tll£, U— *fjtt 
PMSutcfe&^i:*, ^3^786, 7>r;I/^8 7feJ:tf 
BifkA^BJIttB8 8*JB^Ttt!Htf*J6 2^SOfl 

5 8T^^OlH]^tt^fe v oTSi?lW^^eBig^1t 

ai»tai*ou-if3t*BH»-rsiB^fe, #»cBH»e- 

[0 10 5] Sfc, MMratt9£1l8 8£J:stt8M 
#6 2 0*ffioaiHJBttv s — (1/30 

[0106] &fo*m}(Du-vytmMgiW(Dm6(Dn 

fl/^^79 6a, 9 6 bi:Bai*U— 1f3tOSM3tO 
&V*ffi<'7 4)\'&—9 7 £ffi«ffl.3I«9 8*;fJW£:t> 

[0 10 7] Y AGU- tfjt7 2*afiLeaSb»JHW 

#6 2fcHif**fc*©ttJ*i:, JfeyfiU>XffiM»}&« 

6 4*±T*rRifcK»-r«fc»<o«rick, xyxt-s; 

[0 10 8] Xrl/^^79 6 a, 9 6b^ ^TtU 

yX7 6*awtzi (±T) ?jmc&m~*z>MKis 

^796 a, 9 6 b T*M& LTcmmm^te. BfMQJISg 

[0 10 9] »JW&B5 8tt. jnNH6 2*B»(*^6 
nft«IHS*»3at& 6 3 *«BL*¥#rR!fc#l!rr3 X 
Y7f-y6 6*8t»J»U £fc> i®^ja^§§9 8T* 

VXaWW**6 4 0ffiB*JW*?T-5o BSW-TSHutc^ 
46, XYXf-S/6 6^7j<¥gi^tTXfUt*^7 

9 6a. 96b T'Wm&m&L. m&9BM$$9 8 "effijffi. 
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^^^6 5^utx 6*&s&fwwu w. 

l&mt 6 2 ^©JBuSffid^MK: ft S J: 5 E jfcfc U VX 

[oi io] co^6 0HJg©jg®CJ:n{f, Sgl-fluE 
fe^3b-«U:J6Xx^*^-7 9 6 a, 9 6 bTSitS*a» 

u a»ffla«9 8T»je«if*-**#fflu *sb»**6 

2 ©affiOfiia^Kx- 2 SriRH LTfc < c E £ o 
T, ffilflKBB 5 8 -eZrtDawmmz iSot gfttteftA 

liik ft »> , usatfijtaa© u— «f x&mtt s pat t» 

[0111] 

[0 i ] *?%w<Dm i <Dmm<w&mcDis-*fWMMmw 

fciSU (a) litfti^ (b) ti (a) ©bgS&:*: 

0 O 

[0 2] *?gBJ3<Dfg 1 OllSiOJgJgOU— *f3t!HJW»« 

[03] *52lfl©S 1 0*SS<D}g^tDU— 9*ftBg*.fgB 

SgjOfitta t H e N e #4 K U— *f ft© jgt&O&tg i: © 

[0 4] ( a ) tt, *%B^com 1 ©USSOlBSsO U— tf 
y^«»Btfe»t*^ttfi©»»0+i&filBli:»-r* 
HeNeAV KU- »fOR»)%0»»««aSia»0!SB 
£5Vf0, (b) f±l^±O2{g^^<D3Sfi*^-r0 o 

[05] *mn<om 1 FftgawgB 

Efctt*&jSi©XUfiE*trSY AGb- 9%, HeN 
e *V K U— f ftfc <fct>'H e C d *V K U— 9*ft<Dgg 9 

[0 6] *fSBJ3©fg 1 OSISSOJBBOU— tf JtB«Sfi 
lc*tJ«BjSffifi©»i60*&{aBK:»-r*«USttfiO 
SflXDffiffl t H eNe^h' U— *3fcfc iff H eCdi*. 

[07] i ©nffliojBffi<ob— vmmms 

-Y H U— 9M3 «fctfH e C d K U— If <OM 0 ftOgifr 

[0 8] *mm<Df£2(Dnm(D&m<Du— wtautum 



(11) HII2 0 0 2-2 1 9 5 9 1 
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[0 9 ] *?£BJ§£D|g 3 <Dnm<D&m<D U— »f 3tfi8W*fi 
#5rT0o 

[010] *mmm a (ommnmrnco wihhms 
B«^-r0 o 

[011] *^cDS5©HfifiOJg!g£DU— tf«g 

[012] *^©S6 0|IMC>miOb-1f7 l d;?a»e 
B^^-T0o 

1 • -Y AGU— IfSB, 2-YAGU-fjt, 
7^— f-V. 4 -"^£U>X> 5 ■ftyT'fsl— , 6- 
^^P^7^;7- 7-HeNel/-fgg, 8- 
HeCd U— 9*SS* 9 - H e N e b— 9%, 1 0 - H 
eCdU-m 1 l-^i'nY"^57-, 1 2 • 

aer-r Kb-wt, 1 3'-a*jjfc*3S, 1 3 a-±&*f= 

7— s 13 b, 13c-flU>X 1 4 -jtFrtflljfittl, 
1 5-lfiV7i'fjiX-^, l 6 • -fcrrcVK^r^ 

n -mmmm. ia-mmmmmm. 19, 20 

20 -HtJtt. 2 1-«5 7-, 2 2- ^V^n-r-y^ 
= ^-, 23-HeCdT§7-CM- ,24-7*h 
H> 2 5-HeNeTi7^M-, 2 6-7 

9, 3 0, 3 1, 3 ;U£— , 3 3, 3 5-fii 

S&ffi§§, 3 4, 3 3 7 3 

8— i/*yf>— Y^sfrt— ^ 39-->f)i^- 40- 
IBDBtH*, 4 2, 4 3-YAGl/-f^I0MS, 

4 1, 4 4-H e N e 9* ft<DR 9 4 5-H 
eCdU-f^IOM^ 4 6-HeNeIt))tOfi 

30 *gM, 4 7-HeCdiiOMffii, 4 8-HeNe 
M 9 4 9-HeCd59 >tS*?S^)g, 

5 1-l/-fSl, 5 2-lMib-f^ 5 3-M 
U>X 5 4-3lfi77^;K 5 5- --&£ttBJBMtt 

5 6-*^U>X, 5 7 -*ffi^ttttiiJ-feV9-, 5 
8-W»»B, 5 9-fllWHfflk 6 O-ZittSS&fflT' 

wai-?, 6 i ■■ mM&wmhmmm kv-ca, e 

2-W»W«, 6 3-JtB»SSI$&, 6 4-««l/> 
X^^te^ 6 5-XYXf-yK7^, 6 6 -X 
YXr->\ 7 l-YAGU-ygg, 72-YAGb 
« — «f3t x 7 3-*3tU>X» 7 4-Xf7^>f'yi' 
7f)t77l';K 7 6-Ml/yX, 7 7-gttS^ 
fitf, 7 9-«§«fflgg, 8 1 -iffl«JKEBW-, 8 2- 
{l^a§§, 8 6-A^7, 8 7-7-<;W- 88- 
Bi^<l#®Si^B. 8 9 -*VKU— ?mW. 9 0-g 
1^=7-, 9 1 -jJ-fKU- tf^ 9 2-^V^P^7 
^5-7—. 96a, 9 6b-7rWA)<7, 9 7-7 

, 9 8 -mm ®a§§o 
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